Consequences of damage to the sensorimotor cortex in neonatal and adult cats. II. Maintenance of exuberant projections.
After chronic sensorimotor cortex ablations, sparing and greater recovery of function were seen in neonatally operated cats compared with adult operated cats. These results suggested that undamaged cortex in neonatal operates might display projections different from those of adult operates. Injections of horseradish peroxidase-wheat germ agglutinin (HRP-WGA) were made in ipsilateral parietal cortex adjacent to the sensorimotor cortex ablations or in the contralateral sensorimotor cortex. No changes in the projections of the parietal cortex were seen in operated cats or in the projections of the undamaged sensorimotor cortical projections of adult operates. In contrast, the intact sensorimotor cortex of neonatal operates exhibited crossed corticothalamic and corticorubral projections not present in normal or adult operated animals, whereas the corticospinal tract (CST) was unchanged by the ablations. Analysis of neurons within the ventroanterior-ventrolateral nuclear complex of the thalamus ipsilateral to the ablation showed that the surviving cells of neonatal operates were equal in number but were, on average, larger than those of normals and adult operates. Some neurons in neonatal operates were larger than any seen in adult operates and normals. Injections of HRP/WGA were also made into the sensorimotor cortex of normal newborn animals. Dense bilateral corticothalamic and corticorubral projections were present. The CST had extended to lumbar levels by the day of birth but projections to the grey matter were sparse. Thus, bilateral projections seen in neonatal operates probably represent retention of some exuberant projections present in normal neonatal animals. The CST which exhibited no exuberant projection was unchanged by the lesion. The crossed corticothalamic and corticorubral projections are likely to play a role in sparing and recovery of function particularly in sparing of contact placing.